Summary: This study uses three-country group panel data from 1993 to 2011 in examining the long-run effect of tax burdens (fiscal freedom index) and government regulations of business (business freedom index) on economic growth. The outcome of the panel cointegration approach suggests that the variables have a long-run relationship with economic growth. The study finds all the signs of the variables used to be consistent with theoretical expectations. Regarding the variables of interest, it is also found that the fiscal freedom has a positive and significant effect on economic growth for all three-country groups. In addition, the business freedom has a positive and significant effect for only two-country groups. The study finds that tax burdens and government regulations play an important role on economic growth for most countries in the sample. To harness economic growth prospects, the study offers recommendations for policy makers to consider.
A sustained increase in Gross Domestic Product (GDP) per capita is an indication of a rise in standard of living. As a result, economic growth has taken a center stage in development discourse. These discussions are normally associated with either free market or state intervention debates. These debates have existed for several decades in the development economics literature, albeit with no conclusive outcome. "Markets versus the State has long been one of the central themes of the development economics discourse. Broadly speaking, development strategies lie on a continuum, with more regulation of economic activity, less integration into the world economy, greater role for public provision of social services, more redistribution etc., at one end, and the opposite at the other end. A policy package, or development strategy, will reveal its orientation by where it lands on this stretch between statist and marketoriented approaches. Those who come down on the more statist end stress 'market failure', while those who come down on the market end stress 'government failure' " (Shantayanan Devarajan and Ravi Kanbur 2013, p. 1).
The Keynesian school of thought posits that the role of government in an economy is critical to achieving growth. In the light of government's role, certain indexes have been developed by experts to determine the extent of economic freedom in pursuing the economic growth agenda. Indeed, the Economic Freedom Index PANOECONOMICUS, 2016, Vol. 63, Issue 5, pp. 541-562 is used to determine the extent to which members of a society are involved in economic direction and actions. In broader sense, a higher Economic Freedom Index suggests more economic direction and action by members of the society. For example, fiscal freedom and/or business freedom decisions can influence economic direction and action that can ultimately affect economic growth, all else held constant.
According to Claudia R. Williamson and Rachel L. Mathers (2011) several empirical studies have found a positive relation between economic freedom and growth. Such evidences can be found in Marta Bengoa and Blanca Sanchez-Robles (2003); Martin Paldam, Allan Würtz, and Tue Gorgens (2003) ; Jakop de Haan, Susanna Lundström, and Jan-Egbert Sturm (2006) . Some of these studies have used either one or two indicators of economic freedom in their analysis. Following existing studies, we use two indicators to evaluate economic freedom's long-run impact on Gross Domestic Product per capita (a proxy for economic growth). A robustness check is also recommended by Fredrik Carlsson and Lundström (2001) for studies of this nature due to the sensitivity and fragility of model specification issues.
The contribution of this paper is primarily to apply Dynamic Ordinary Least Squares (DOLS) and Fully Modifies Ordinary Least Squares (FMOLS) to this dataset and evaluate the effect of two economic freedom indicators (fiscal and business) on economic growth. The core of our claim is, ceteris paribus, more economic freedom is associated with higher levels of economic growth. Thus, we investigate how fiscal freedom (tax burdens) and business freedom (government regulations of business) affect economic growth. The paper is organized as follows: Section 1 outlines the theoretical framework, Section 2 submits our data definitions, Section 3 presents the methodology, Section 4 discusses empirical results, and Section 5 presents the conclusion and policy suggestions.
The Theoretical Framework

Economic Growth Approaches
In development economics literature, several growth models are discussed and used for empirical estimations. This section discusses the literature on growth theory developments up until recent literature. The issue of economic growth has attracted increasing attention and has rigorously been discussed in literature during the past six decades. There are numerous theories that discuss the role of various factors in determining economic growth. Oded Galor (2005) has presented the unified growth theory, which seeks to reveal the underlying micro foundations that are consistent with the growth process over the entire history of the human species. It still stands however, that there is no single standardized unique theory on economic growth yet. Generally, two main aspects of economic growth theories can be distinguished. First, the neoclassical theory developed in the 50s by Robert M. Solow (1956) and Trevor W. Swan (1956) . Secondly, the endogenous growth developed by Paul M. Romer (1993) and Robert E. Lucas (1988) in the 80s. Each growth theory places emphasis on a set of different factors as the main determinants of economic growth.
In broader sense, the neoclassical growth model popularly known as the Solow-Swan model developed in two separate articles made four assumptions: con-PANOECONOMICUS, 2016, Vol. 63, Issue 5, pp. 541-562 stant returns to scale, diminishing marginal productivity of capital, exogenously determined technical progress and substitutability between capital and labor. It is generally acknowledged in literature that the neoclassical economists rejected the implicit assumption that allocative inefficiency due to market imperfections would always be larger than the inefficiency from government failures. Some economists have also argued against the neoclassical approach stressing that government intervention plays a vital role in the process of economic growth.
On the other hand, the new growth theories have passed beyond the limitations of the neoclassical approach. Galor and David N. Weil (2000) , and additionally Galor (2005) have highlighted the views of Paul Romer and Robert Lucas as posited in their seminal studies on endogenous growth. They argue that Romer's model was based on technological progress driven endogenously by either the role of research and development investments or knowledge spillover that includes research and development externalities and learning by doing. Lucas' model was based on human capital accumulation. Here, human capital and innovation capacity plays a vital role in fostering economic growth (Panagiotis Artelaris, Paschalis Arvanitidis, and George Petrakos 2006; Klaus Prettner 2012).
Paul Romer and Robert Lucas' work activated research on the way technological spillovers affect economic growth. Three main factors that can be identified as the main sources of economic growth include new knowledge, public infrastructure and innovation (Petrakos, Arvanitidis, and Sotiris Pavleas 2007).
Government and Economic Growth
This section discusses the literature on the role of the government in the growth process. The discussion on the role of the government in the process of economic growth has originated in the 1950s. During this period, several theoretical models that were contributed to the literature pointed out that market imperfections justified government intervention. The main emphasis was on the existence and benefits of economies of scale and the external effects of production. There is a wealth of theoretical, as well as, empirical literature on the relationship between economic growth and government influences (Arusha Cooray 2009) capital formation and productive activities has positive and significant effects on economic growth in transitional economies and developing countries.
On the other hand, John F. Cogan et al. (2010) stated that government outlays necessarily compete with private agents and interfere with natural market processes and prices by over-stimulating demand, potentially diverting resources through a "crowding-out" effect. Cogan and Taylor (2011) ; Hyunseung Oh and Ricardo Reis (2011) found that expanding government expenditures barely promote economic growth, and instead may cause damage to an economy, because of the crowding-out effect or the increase in taxes. Similar results were found by ShengTung Chen and Chien-Chiang Lee (2005) when they adopted the non-linear approach (Armey Curve). Similarly, Diego Romero-Ávila and Rolf Strauch (2008); António Afonso and Davide Furceri (2010); Andreas Bergh and Martin Karlsson (2010) discussed how government consumption and direct or indirect taxation has distortionary taxation effects on private capital, and hence economic growth, although public investment has a positive effect in developed countries. Atrayee Ghosh Roy (2012) expressed that government consumption reduces economic growth while government investments enhance growth. Small government size supports private investment and increases growth through public goods. However, excessively expanding government size puts pressure on taxe revenues and leads to crowding-out effect with negative consequences on economic growth.
Government fiscal policy is another macroeconomic factor that has been known in endogenous growth literature (Guglielmo D'Amico, Giuseppe di Biase, and Raimondo Manca 2013). This literature widely acknowledges that tax burden may be an imprecise measure of tax policy. Heavy tax burdens are capable of retarding growth by decreasing the private capital accumulation (Artelaris, Arvanitidis, and Petrakos 2006). Historically, the importance attached to fiscal policy by the theory has led to several numbers of empirical studies examining the relationship between tax burden and economic growth. Alan J. Auerbach and James R. Hines Jr. 
Government, Economic Freedom and Growth
This section discusses the literature that relates economic freedom as an indicator to determine the extent of government's influence on businesses and its impact on economic growth. Recently, indicators of institutional systems have been used as fundamental determinants of economic growth. For example, the effect of corruption, public bureaucracy, legal system, civil and political rights, democracy and economic freedom on economic growth has been analyzed in numerous researches. The Economic Freedom Index has been commonly used as an explanatory variable in the endogenous growth model. The basic definition of economic freedom is freedom of business entry, i.e. freedom to start a business, as well as freedom of business exit, In literature, a positive relation between economic freedom and economic growth has been found by many studies and a number of empirical studies suggest that economic freedom may be essential in clarifying cross-country differences in economic performance (e.g. Heckelman 2000; Lundström 2003; Rode Martin, Bodo Knoll and Pitlik 2013) . Although many of them used different economic freedom indices, sometimes one or two of the indices, they found similar results that show a positive relation between economic freedom and growth.
In this study, we test the hypothesis that, ceteris paribus more economic freedom is associated with higher levels of economic growth. Using two indicators from the Index of Economic Freedom, this study analyses the effects of tax burden and government regulation of business on economic growth. Our analysis includes countries ranked in the Index of Economic Freedom rather than from a list of developed and developing countries.
Data Definition
Data on selected indicators that measure economic freedom as an explanatory variable and other traditional growth variables are used in this study. These indicators are selected on the basis of economic theories and empirical literature. Also, World In 1995, THF and the Wall Street Journal created an Index of Economic Freedom based on Adam Smith's economic theory. This study of Economic Freedom Index presented a method by which economic freedom could be rated and ranked. Adam Smith's publication on "The Wealth of Nations" in 1776 emphasizes that protecting the liberty of individuals to pursue their own economic interest results in greater prosperity for the larger society (THF 2008, p. 1). The Index covers 10 freedom components -from property rights to entrepreneurship in 185 countries. These components are grouped into four broad categories of economic freedom: Rule of Law (property rights, freedom from corruption); Limited Government (fiscal freedom, government spending); Regulatory Efficiency (business freedom, labor freedom, monetary freedom); and Open Markets (trade freedom, investment freedom, and financial freedom) (THF 2013).
Our analysis uses two of these components as variables: fiscal freedom and business freedom. The first variable concerns tax burden and tax rates and the second concerns the efficiency of government regulation of business. The first variable, fiscal freedom is a measure of freedom from the burden of government from the revenue side. It includes freedom from both the tax burden in the sense of the top income tax rate and the total amount of tax revenue as a percentage of a nation's GDP. The second variable, business freedom, indicates the efficiency of government regulations of business, without any government interference that constrains the individual's right and ability to freely conduct entrepreneurial activities, such as starting and operating a business firm (THF 2013) .
Index of Economic Freedom is a weighted summation of the values given to each individual element and is graded by using a scale from 0 to 100, where 100 represents the maximum freedom (THF 2013) .
This study uses the Economic Freedom Index by country rankings. Based on this, three different models have been created for three country groups. Group 1 (mostly free countries) ranges from 79.9 to 70; group 2 (moderately free countries) ranges from 69.9 to 60; group 3 (mostly un-free countries) ranges from 59.9 to 50 in the value of index. Country rankings, index value of fiscal freedom and business freedom, average values for 2013 is presented in Appendix 4. 
Brief Methodology
The Cobb-Douglas production function is used to represent an input-output relationship. The following standard function has been used for this study:
where: Y = output, L = labor input, K = capital input; α and β are the output elasticity of labor and capital.
For this study, the production function in Equation (1) is modified to yield:
From Equation (2), given country (i) and time (t): lnRGDPPC i,t = natural log of real GDP per capita; Labor = labor force, total percentage of the population; GCF = gross capital formation as a percentage of GDP; Fiscal = fiscal freedom; Business = business freedom; ɛ = error term.
The panel data technique is used to estimate the equations considering their advantages over cross-section and time series in using all the information that is not detectable in pure cross-sections or in pure time series (Badi H. Baltagi and Chihwa Kao 2000) .
In this study, the panel data (cross-section time series) has been created for 24 mostly free, 38 moderately free and 43 mostly un-free countries between 1993 and 2011.
Empirical Results and Discussion
The empirical results of this study are presented in three sub-sections. In Sub-section 4.1, since panel macroeconomic time series data are prone to non-stationarity which makes results spurious, we test and establish the presence or otherwise of unit root in the model. This is meant to evaluate the order of integration. The second sub-section In avoiding possible biases in dynamic models that could occur as a result of different levels of economic status or development in each country panelled, Nicholas Apergis and James E. Payne (2009) reiterates the perspective of Im, Pesaran, and Shin (2003) . They suggest averaging the ADF unit root tests while considering different orders of serial correlation. This study adopts four panel unit root tests under the assumption of common and individual unit root processes respectively. This choice is relevant firstly because of robustness of results and secondly, panel unit root tests are argued in the literature to have a higher predictive power relative to individual time series unit root tests. These tests are conducted on both levels and first differences for all variables in the model. All time series involved contain unit roots according to the LLC test. LLC test in first difference show that for most of these series, their first differences are stationary except for GCF variable. However, panel unit roots tests for IPS, ADF and PP support the hypothesis of a unit root in all variables across countries, as well as the hypothesis of zero order integration in first differences. Thus, following the traditional null hypothesis of stationarity, the results consistently accept stationarity at first difference and rejects stationarity at levels. This indicates that all series are I(1) (see results presented in Appendix 2, 3, and 4).
Panel Cointegration
Testing for cointegration is a prerequisite for determining the existence of a long-run relationship between the dependent variable and the independent variables. In the case of mostly moderately free countries, results from the Pedroni test reject no cointegration for Panel v-stat, Panel PP-stat and Group PP-stat. However, it failed to reject the null hypothesis for Panel rho-stat, Panel ADF-stat, Group rho-stat and Group ADF-stat. Here, possible doubts due to the inconclusiveness of the results are cleared by results from the Fisher and Kao's tests. These tests as displayed in Appendix 6 and 7 reject the null hypothesis and accept the alternative of cointegration.
With mostly free countries, results from the Pedroni test reject no cointegration for Panel v-stat and Panel PP-stat. However, it failed to reject the null hypothesis for Panel rho-stat, Group PP-stat, Panel ADF-stat, Group rho-stat and Group ADF-stat. As in the case of the mostly un-free countries, the uncertainty of the conclusion is relaxed by the introduction of the Fisher's and Kao's residual tests which reject the null hypothesis and accept the alternative of cointegration (see Appendix 6 and 7).
In sum, the panel cointegration test results provided in the study rejects the null hypothesis of no cointegration and accepts that variables share a long-run cointegrating relationship.
Long-Run Results
Following the tests conducted on the model, it is evident that the variables are stationary and cointegrated (see Appendix 2-7). Given this, a Panel DOLS and Panel FMOLS are estimated. Results from any of these two long-run estimations are argued by Anindya Banerjee (1999) to be asymptotically equivalent for more than sixty observations. Given that this study passes the number of observation criterion, we expect the results to be asymptotically equivalent to authenticate the robustness of the results. These estimation procedures also provide the long-run equilibrium relationship between the dependent variable (lnRGDPPC) and the independent variables (Fiscal, Business, Labor and GCF). These results that are in elasticity estimates are discussed as per the various categorizations of the countries under study. Summary of DOLS and FMOLS long-run estimates are reported in (Appendix 8 and 9).
Mostly Un-Free Countries
The long run equilibrium results are enshrined in the ceteris paribus assumption. The results as estimated with the DOLS for mostly un-free countries suggest that output elasticity of gross capital formation is positive with a small magnitude. Thus a 1% change gross capital formation is expected to increase economic growth by 0.000572%, albeit insignificant. This result is also confirmed by the FMOLS (if rounded off to 0.001%). The impotency of this variable in the model for mostly unfree countries could be attributed to low level of capital accumulation growth. The labor ratio variable in the model is highly significant and positive with quite a small magnitude, showing that 1% change in labor force is expected to increase economic growth by 0.002008%. The robustness of this result is authenticated by the FMOLS result (if rounded off to 0.002%). Again, elasticity coefficient of 0.002556% that is highly significant at 1% indicates that Fiscal Index has a significantly positive impact on economic growth. Therefore the economies of the mostly un-free countries are expected to grow by approximately 0.003% if the Fiscal Index changes by 1%. The robustness of the results is verified by the results as provided by FMOLS. Lastly, Business Index was also positive and statistically significant in explaining long-run changes in economic growth. Thus, a 1% change in Business Index is expected to change economic growth by 0.002046%. This result has again been verified by the FMOLS results. All the variables met the a priori expectations in terms of signs and significance levels save GCF that met only the sign. This is confirmed by the FMOLS results that also suggest that all the variables are significant except GCF. This suggests that un-free countries' spending on capital formation does not significantly affect their economic growth rates.
Moderately Free Countries
The estimates are based on the assumption of ceteris paribus, and are provided also by DOLS for the moderately free countries. These results deviated marginally from the results of the mostly un-free countries. Here, the output elasticity of gross capital formation is positive and statistically significant, although with a small magnitude. This reveals that a 1% change GCF is expected to increase economic growth by 0.005093% (0.01% rounded off). This result is statistically consistent with the results as displayed by FMOLS. As in the case of the mostly un-free countries, a change in labor force is expected to impact on economic growth by 0.016600% (0.02% app.). This is also observed to be positive and statistically significant. This result is buttressed by the FMOLS results (0.02% app.).
It turns out again that Fiscal Index is positive and statistically significant. It explains that a 1% change in Fiscal Index yields an expected change in economic growth by 0.005192% (0.01% app.). The result provided by the FMOLS of 0.01% (app.) confirms the robustness of the results. Unlike the case of the mostly free countries where Business Index is highly significant, it is observed to be insignificant although it had PANOECONOMICUS, 2016, Vol. 63, Issue 5, pp. 541-562 the right sign as expected a priori. The insignificant nature of the variable could be explained by inefficiency in enforcement of government regulations that does not challenge the private sector to start and operate business. It can be inferred that except Business Index, all the variables are positive and highly significant in explaining economic growth per capita among the moderately free countries.
Mostly Free Countries
The results as shown by the DOLS for mostly free countries reveal an anticipated long-run positive and statistically significant relationship between all the explanatory variables and economic growth, ceteris paribus. Regarding the FMOLS results, all the results followed the results of the DOLS except the elasticity coefficient of GCF, which is positive with a small magnitude and marginally insignificant.
Generally, the results as presented by the DOLS and discussed earlier under each country category reveal the relevance of GCF in increasing economic growth for moderately free and mostly free countries respectively. This result is consistent with theoretical expectations. However, it is not a statistically significant variable in the case of mostly un-free countries. The reason for this is explained by the fact that mostly un-free countries' GCF values are very low (Gwartney and Lawson 2007, p. 20) as a result of their relatively low levels of capital accumulation growth. This can cause insignificant effect on economic growth in the model. Labor force and Fiscal indices are regarded as highly important variables in enhancing economic growth for all country categories as economics literature describes. Regarding the magnitude of coefficients, Business Index has a higher impact on economic growth than Fiscal Index in mostly free countries, unlike the other two country groups. This result is consistent with the index values of business and fiscal freedom variables for mostly free countries. Conversely, the Fiscal Index has a higher impact on economic growth than Business Index in mostly un-free and moderately free countries. This result is also consistent with the index values of Business and Fiscal indices. This is additionally attributed to the fact that the index value of fiscal freedom variable is also higher than the index value of business freedom variable for these two country groups. However, Business Index's effect is not significant on economic growth in moderately free countries. This could be attributed to ineffective enforcement of government regulations. The weaknesses in enforcement of government regulations by appropriate institutions in moderately free countries do not encourage the start up and operation of business. In all, the results discussed to a very large extent are seen to be robust as confirmed by the FMOLS results.
Conclusion
Economic growth determinants are likely to remain a contentious area of debate. Substantial literary evidence and the widespread perception that economic freedom indices play an important role in countries' economic growth decisions in recent development, is critical in promoting growth and development. In this paper, the longrun effects of Fiscal and Business freedom indices on economic growth in mostly free, moderately free, and mostly un-free countries were investigated. The main re-PANOECONOMICUS, 2016, Vol. 63, Issue 5, pp. 541-562 sults of this study suggest that with fairly smaller elasticity coefficients, Fiscal Index and Labor are crucial in explaining the long-run changes in economic growth per capita for all the country groups/categories (mostly free, moderately free and un-free). In addition, Business Index is also crucial in explaining long-run changes in economic growth per capita for only two country groups (mostly free and un-free). Lastly, gross capital formation is very important in explaining the long-run changes in economic growth per capita for only moderately free countries.
It is important to indicate that studies such as Henrik Hansen and Finn Tarp (2001) have argued the premature introduction of certain policy indices in aid allocation. On the contrary, this study encourages the introduction of certain policy indices such as the economic freedom indices that include but it is not limited to Fiscal and Business indices respectively in long-run economic growth models. Our conclusion is in line with the study by Justice Tei Mensah et al. (2016) where they concluded that governance and fiscal reforms are the key drivers of economic growth.
The empirical results of this paper provide policy makers with a more informed understanding of the role economic freedom indices and economic growth nexus play in policy decisions. In mostly free countries, policy makers are encouraged to focus on increasing business freedom for higher economic growth rates. In moderately free and mostly un-free countries, policy makers are also encouraged to focus on increasing fiscal freedom for higher economic growth rates. Thus, a lesser tax burden on business activities is suggested to promote economic growth in these two country groups. In sum, the study suggests the inclusion of economic freedom indices in economic growth models. Notes: ***, **, * implies 1%, 5% and 10% significance levels.
Source: Authors' compilation.
